In this paper, we study the logarithmic-KP equation. The analysis depends mainly on the Lie symmetry method. The corresponding vector fields and symmetry reductions are derived. Furthermore, the conservation laws of the equation are constructed.
Introduction
Nonlinear evolution equations (NLEEs) have been used in many science fields, such as physics, chemistry, engineering, and other fields. The investigation of the explicit solutions of NLEEs gave rise to much research work. A great many of systematic and effective methods are used for investigating NLEEs. Conservation laws (CLs) provide a important tool to investigate many problems involving mathematical physics. A systematic method for the determination of conservation laws is the famous Noether theorem [] . Recently, the direct method was given in [] , a new method to construct the conservation laws was provided in [] .
The generalized KP equation is the so-called logarithmic-KP (log-KP) equation given by [] v t + v ln |v| x + v xxx x + v yy = ,
where v(x, t) represents the wave profile. 
we get
In this paper, we use the Lie group method to deal with (). The outline of the paper is as follows: In Section , the vectors fields are derived. In Section , symmetry reductions and explicit solutions are constructed. In Section , conservation laws are presented using the new conservation law theorem. The conclusions are presented in the final section.
Lie symmetry analysis
Suppose that () is invariant via the one-parameter Lie group
where ε is the group parameter, and the vector fields are
Here
Under the assumption of the infinitesimal invariance criterion, one gets
According to the Lie group theory, one has
Putting () into (), and letting all of the powers of derivatives of u be zero, one can obtain overdetermined systems. Solving the systems, one can get
where c  , c  , and c  are arbitrary constants, and F is a smooth function of t. Consequently, we have
In addition, solving the Lie equation
where ε is a group parameter, we get the Lie symmetry group,
The associated one-parameter groups g i (ε) generated by V i for i = , ,  are
In addition, we get the following associated theorem.
Theorem  If u = f (x, y, t) is a solution of the logarithmic-KP equation, the functions
are also solutions of ().
Taking the following Gaussian solitary wave solution []:
we can derive a new explicit solution of () using g  ,
Hence, one can get new solutions of (),
In particular, letting F(t) = t  , one can get
and setting F(t) = tanh t, one obtains
setting F(t) = e t , one can arrive at
setting F(t) = sin(e t ), one can lead to
Remark  Many new explicit solutions can be derived via the solutions obtained [].
Symmetry reductions and explicit solutions 3.1 Symmetry reductions
In the present subsection, we will present symmetry reductions and explicit solutions of ().
For the generator V  , we have
For this equation, we found that it also is a PDE. In order to reduce this equation, once again, we use the Lie group method to deal with this equation. As in the previous step, one can get the corresponding vectors,
For ϒ  , we have
Solving this equation, one can get
That is to say,
Also, one can get
For ϒ  , we get
In the case of V  , we get the group-invariant solution,
As in the previous step, we get the associated vectors,
For  , we get the trivial solution,
For  , we arrive at
For this case, we get
Plugging () into (), one arrives at
By solving this equation, one obtains
In this way, we get
Thus, one can get the explicit solution of (),
where F tt = , F  and F  are functions of t.
In particular, if we set F = t, we have
Substituting () into (), we obtain
Therefore, one gets
Therefore, one can derive the explicit solution of (),
Plugging () into (), one arrives at
As in the previous step, we obtain the associated vectors,
For  , we have
(.)  + λ  (traveling wave transformation). For this case, we get
and
Conservation laws
In the present section, we derive the conservation laws of the logarithmic-KP equation.
Necessary preliminaries
For a conserved vector the following conservation equation holds:
where
Here p(x, y, t) is a new dependent variable.
Theorem  [] Every Lie point, Lie-Bäcklund, and nonlocal symmetry of equation () provides a conservation law for this equation and the adjoint equation. Then the elements of conservation vector are given by the following formula:
Conservation laws
The adjoint equation of () has the form 
From (), one gets
which leads to
In particular: . For the case V  = ∂ y , we get W = -u y , and
. For V  = ∂ t , one has W = -u t , and
and we arrive at 
Concluding remarks
In this paper, we studied the logarithmic-KP equation. The Lie group method was applied to conduct the analysis for this work. Symmetry reductions and explicit solutions were obtained. These solutions maybe explain some complex physical phenomena. It is to be noted that conservation laws were also constructed. We hope that the results obtained may be useful in further numerical analysis. Comparing with [] , it can be seen that our results are new. In the future work, we will try to employ more methods, such as nonclassical Lie groups, the nonlocal symmetry method, and other methods, to derive more novel exact solutions of the logarithmic types of equations.
